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EXECUTiVE SUMMARY

TheProject

+ Ameresco,Inc (Ameresco)is proposingthe installation of a 1.59 megawatt(MW) solar
al-ray on the Town of Acton owned landfill located at 14 Forest Road in Acton,
Massachusetts.

TheLandfill

+ Thelandfill occupiesapproximately17.5acresof town ownedland.

+ Thepropertyhasbeenownedandoperatedas a landfill since 1927. From1927 until 1969,
theActon Landfill wasoperatedasaburningdump. Beginningin 1969 until itsclosurein
1985 the Landfill was usedasa municipal landfill for sanitarymunicipal solid wasteand
industrial waste.

+ Current site operationsinclude an activerefusetransfer station, recycling center,and a
Departmentof PublicWorks(DPW)garage.

+ The original landfill cap design(describedfrom the bottomto thetop) consistsof 6-inch
daily coverlayer, 12” imperviouscover,anda6-inchvegetativesupportlayer.

+ Long term monitoring indicatesthat site conditions are stable. No letters of non-
compliancehave beenidentified as being issuedby the MassachusettsDepartmentof
EnvironmentalProtection(Mas5DEP)atthelandfill.

TheSolarArray

+ 6,384Photovoltaic(PV) modules.

+ 28 modulesperrack.

•• Eachrack will havetwo seriesstringsof 14 modules. Each stringwill berun in parallel
via exposedcablesbackto oneof 34 combinerboxes. Eachcombinerbox will berun in
parallelbackto oneof threeinverters,eachwith adedicatedtransformer. All wiring will
berunabovegroundeitherin conduit, orexposed,securedto thePV mountingsystem.

+ Thesolararrayis expectedto be in operationin 4th Quarter2012.

+ (3) inverter/transformerskids - each with (1) inverter, (1) transformer, and ancillary

equipment.

ProjectImpacts

+ The projectwill impactlimited portionsof the vegetativelayer of the landfill cap. The
impactswill resultfromrack ballastinstallations. Theimpactswould belimted to removal
of vegetationandtopsoilfor placementof foundationblocks.

+ Resultsof GeotechnicalEvaluation:

ES-l
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o Themodules,ballasts,andfootingsdo not exceedloadingcriteria for thelandfill.

o Thesolararraywill not causeadverselandfill settlement.

+ Resultsof StormwaterEvaluation:

o The small increasein impervious areaproducedby theprojecthas a negligible
effect on stowmwaterrunoff rates. Sincethe existinggravel accessroadon the
northportion of thelandfill will becoveredwith vegetation,thevolumeandrateof
stormwater runoff will decreaseslightly from existing to post-development
conditions.

o Thepeakdischargeandrunoff volume at the site decreasedby 2.2% and0.5%,
respectivelyfor the25-year,24-hourstormevent.

o Nochangesto theexistingstormwaterdrainagesystemswill berequired.

o A stormwateranderosioncontrolplan hasbeendevelopedto mitigate anyissues

duringconstruction.

PostClosureEnvironmentalMonitoring

+ Theprojectwill not increasetherisk to humanhealthandenvironmentalrisks.

+ Regularmonitoringwill occurin theareasimpactedby thesolararrays.

+ Thecurrentenvironmentalmonitoringprogramwill remainunchanged.

RegulatoryCompliance

+ The project is in compliancewith MassDEP Solid Waste ManagementRegulations
pertainingto Post-ClosureUseof Landfills, 310 CMR 19.143.

+ Theprojectdoesnot exceedMassachusettsEnvironmentalPolicy Act (MEPA) thresholds
andis not subjectto MEPA review.

+ Wetlandsarenot impactedby theproposedproject.

+ Financial assurancerequirementswere addressedby theTown of Acton at thetime the
landfill wasclosed.~ rComment (RJB2J: John — did Acton ever get

[~~ktoyou on whether grant money was used?
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1.0 INTRODUCTION

1.1 PURPOSE

This BWP SW 36 Major Post-ClosurePermit Application summarizesthe impact relatedto the

installation of a 1.59megawatt(MW) solararrayon theTownof ActonLandfill (landfill) located

in Acton, MA. Theapplicationis pursuantto MGL C. 2lA, ss. 2 and8, andC. 111, s. 15OA and

310 CMR 19.00. The applicationdemonstratesthat the proposedwork will not resultin adverse

impactsto public health, safety,welfare, or the environment. The solarphotovoltaic (PV) array

installation adheresto theexistingsiteclosureandmonitoringplans.

1.2 SCOPEOF WORK

The scopeof work includestheinstallation of a 1.59 MWpPV arrayatthelandfill. A summaryof

thework is asfollows:

• Installationof 6,384PV modules;
• The moduleswill bemountedin 4 x 7 sub-arrayswith fourballastsper rackfor a total of

912 ballastblocks;

• Installationof threeinverters(500kW each);andthree500kVA transformers.

• Themoduleswill beconnectedusing abovegradecablesin steel conduit run on concrete

blocksor unistrutstandsasapplicable.

1—1
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2.0 BACKGROUND INFORMATION

The backgroundandhistorical information in this documentis basedentirely on thedocuments

listed in Section9.0. Many of thedocumentslistedbelow are containedin theappendicesof the

documentslisted in Section9.0. Thereviewof historicaldocumentsyieldedinformationregarding

thefollowing:

• PostClosureEngineeringReport(CampDresser& McKeeInc. (CDM), 2005)

• ClosureDesignDrawings(townof ActonEngineeringDepartment,1985)

• PostClosureMonitoring Plan(townof Acton EngineeringDepartment,July andFebruary

1985)

• Miscellaneouscorrespondence

• PreviousBWP 36Post-ClosureUsePermitattheActonSite (CDM, 2005)

• 2011 Annual landfill InspectionReport(CDM, 2011)

The landfill is adjacentto both Route2 andForestRoadin Acton, Massachusetts(Middlesex

County). Thelatitude andlongitudeof thesite is 42°28’ 23”and~7l0 25’ 50”. Thelandfill began

asan openburningdumpwhen thetown purchasedtheoriginal4.4-acreparcelin 1927. In 1969,

the town purchased19.88 acres for Departmentof Public Works use (building and material

storage)and for landfill expansion. In the mid-l960s, the burning dump wasconvertedto a

sanitary landfill. The site consistsof approximately35 acres of Town ownedland of which

approximately17.5 acresis thelandfill. Thesiteplanprovidedin AppendixB depictssite features,

topography,limits of waste,andproposedconstructionareas.

According to the CDM 2005 Post-ClosureUse— Minor permit, the formerActon Landfill site

operationsincluderecycling, yardwastecollection,andthestockpilingandstoringof materialsand

recyclables.Two soil/clay stockpileslocatedat thetop of theformer landfill, is materialto beused

asshapingmaterial to bringexistingclosuregradesto thenecessarypost-closuregrades.The area

betweentherecyclingareaandtheyardwastecollection areais presentlyusedby thetown to store

materialsandequipment.

• 2-1
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The Site topographygenerallyslopeson all sides from thepeakelevationof the landfill located

towardsthe southeastcornerof the site. The site is borderedon the northby largeresidential

properties,to thewestby woods,to the eastby residentialproperties,andto thesouthby Route2

andcommercialproperties.

2.1 SOLID WASTE SI1’EASSIGNMENT

Theuseof thepropertyas a landfill for disposaloperationsat thesite predates310 CMR 16.00.

Basedon ahistoric inspectionrecord,theofficial assignmentof thelandfill wasOctober30, 1969.

In 1976, the town of Acton submitted plans for additional lifts to the existing landfill. The

MassachusettsDepartmentof EnvironmentalQuality (Ma55DEQE,nowMassachusettsDepartment

of EnvironmentalProtection(Ma55DEP)),approvedtheexpansionplans.

In October1980,thetown submittedplansfor expansionof thelandfill. TheMassDEPrequiredthe

town install tests pits to determinegroundwaterelevations and subsurfaceconditions. The

MassDEPapprovedtheexpansionon July28, 1981 with thestipulationthatthelandfill beoperated

in conformancewith 310 CMR 19.00.

In 1982,thetown of ActonBoardof Healthapprovedthe siteassignmentfor amunicipal transfer

station atthesite. In 1983,thetown submittedplansfor developmentof thetransferstation, andin

March 1984,thetown submittedplansfor expansionof theexistinglandfill. TheMassDEPdid not

approvetheplansdueto lackof agroundwatermonitoringprogramandlandfill closureplans.

In September1984, the MassDEP conditionally approvedthe landfill expansionplans andthe

transferstation contingentupon thetown completingastudy of theimpactsof leachategenerated

from the site on thewatersof Massachusetts,drainageditches/swales,andafinal closureplanof

thelandfill.

On February5, 1985 andMarch 1, 1985 the town submitted agroundwatermonitoringprogram

andan update,respectivelyto studythe impactsfrom the landfill on the surroundingareas. The

programincludedfour roundsof groundwater(upgradientanddowngradientlocations)andsurface

water (Bog andClearviewponds,andColesBrook) sampling the first year, andtwo roundsof

2-2
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samplingeachyear thereafter. Themonitoringwells were installedup- anddowngradientof the

landfill andsurfacewatersampleswerecollectedin Bog andClearviewpondsandColesBrook.

Thetown submitteda Landfill ClosurePlan andreport to theMassDEPon July 15, 1985. The

MassDEPreplied indicating the closureplan andreport were designedin accordancewith 310

CMR 19,00, and approvedthe closureplanssubjectto severalconditionsincluding groundwater

monitoring,slope, anddrainage.

A July 22, 1986 report for a SeptageDisposalArea ClosurePlan at the town of Acton Septage

DisposalArea indicatedthatseptagesludgeresiduewas used at theActon Landfill site asfinal

covermaterial supplement.Item#3 of thereportstatesthat two acreson thetop plateaureceived

mostof therequiredimperviouscovermaterial butwas not loamedand seeded.In all otherareas

(approximately12 acres)landfill closurehasbeencompleted.

In a March 12, 1990 handwritten MassDEPrecordof telephoneconversationwith the Action

Boardof Health regardingtheclosureandfinal capping. MassDEPindicatedthat thefollowing

itemswerestill outstanding:

• Testpits to determineextentof capin place

• Gasvents

• Capremainingarea

• Drainageditch shownonplansneedsto beinstalled

• Permeabilitydataon cappedarea

• Long-termmonitoringplan

In July 1994, the MassDEP indicated the town neededto performlandfill gas monitoring in

additionto thegroundwatermonitoring.

In 1997, the town receiveda final permit (Permit BWP SWI6 Transmittal#119242)from the

MassDEPto operatethe transferstation. In May 1999, the town receivedfinal permit (Permit

BWP SW 07 Transmittal#201131)to increasethetransferstation’scapacity.

2-3
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In 2005, thetown applied for andwas grantedaprovisionalpermit for Post-ClosureUse: Minor

(BWP SW 37) to usethecappedlandfill areafor recreationalpurposes(baseballdiamond,soccer

field, etc.).

Site closureinformation indicates the landfill is designatedas a sanitary waste disposalsite.

Historical recordsindicate that a total of 467,000cubic yardsof material were disposedof in the

landfill. Accordingto Final Site ScreeningInspection(NUS, 1991),mostof thematerialdeposited

in the landfill wasresidentialrefuse, in addition to a relatively smallamountof industrial solid

waste. Since1986, refusehasbeenreceivedandtemporarilystoredin thetransferstationprior to

shipmentto an offsite. Theexisting siteconditionsplan (CDM SheetL-1 from thepreviousPost-

ClosureUsePermit)showsa recycling areawhichacceptsscrapmetal,glass, tin cans,newspaper,

andyardwasteto becomposted(NUS, 1991), andacontainsastorageandstockpilelocation.. As

a result of this designation,the site assignmentdoes not prohibit the proposedpost-closure

installation andoperationof thePV arrays.

2.2 LANDFILL PROPERTY DEED Comment (R)83J; John - did Acton ever get
back to you on this?

There areno limitations establishedfor the property that constrainor precludethe proposed

activity. Site impacts, as shownby stormwaterrunoff calculationsandas further discussedin

Section5.0, arenegligibly affectedby theincreasedimperviousarea. In additionloading is within

theacceptablelimits of thelandfill, asfurtherdiscussedin Section4.0,andall subsurfacework will

beperformedwith theappropriateduediligencesuch that it will not affect theimpermeableclay

liner.

2.3 ENVIRONMENTAL SITEASSESSMENT

Post-closuremonitoring of groundwaterand surface water at the Acton Landfill has been

conductedby the town since 1985. Thetown hascontinuedits currentgroundwaterandsurface

watersamplingprogramas apost-closuremonitoring program.Annual reportsaresubmittedto

MassDEPannuallywhich summarizethe samplingdatacollectedfrom site monitoringwells and

surfacesamplinglocations.

2-4
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Although the landfill hasnot undergonethe official three-stepsolid wastelandfill assessmentas

requiredby MassDEPand310 CMR 19.150, thelandfill hasundergoneassessmentby the town

and it’s consultants,andby the TJSEPA andMassDEPunderCERCLA andthe Massachusetts

ContingencyPlan (MCP) including:

• Final ReportGround-WaterResourcesEvaluation andAquifer ProtectionPlan

PhaseII, fo the town of Acton, Massachusetts(Acton WaterDistrict), Lycntt

EnvironmentalResearch,Inc. August18, 1981.Basedon informationcontainedin

this report and MassDEP records, this report confirmed the direction of

groundwaterflow to besouthwesttowardsCole’sBrook, that leachateemanating

from thelandfill wasnot particularly strongandthat it was interceptedby Cole’s

Brook and ClearviewPond; bedrock high to the southwestof ColesBrook is

containingtheleachateplume; leachatewas beingforced into Cole’s Brook; and

that thelandfill wasnot athreatto themunicipalwells.

• Acton Landfill Study, Goldberg-Zoino& Associates,Inc. (GZA) for theActon

Water District, June1982. GZA concludedthat thelandfill was havingan effect

on thegroundwaterin the immediatevicinity of thelandfill. GZA statedthat the

effectson surfacewater (ColesBrook) were modestandthat the landfill was not

thecauseof someof thecontaminationshowingup in municipalwells.

• GZA Letter report, 1983. This letter is referencedin MassDEPrecords,but was

not foundin theMassDEPfiles. Theletter indicatesthat theleachateplume may

bemovingmore directly souththanoriginally thought;someof thecontamination

mayremainasgroundwaterflow parallelto Cole’sBrook; groundwatertravel time

from thelandfill to Cole’s Brook is approximately5 years. GZA concludedthat

the only method of well contaminationfrom the landfill would be induced

infiltration at FortPondBrook to which,Cole’sBrookis a tributary.

• Hydrogeology andMonitoring SystemOperationat the Forest RoadLandfill,

Acton, Massachusettsby RichardCadwgan(consultinghydrogeologist),May 21,

1986. Mr. Cadwgaidentified the local hydrogeological conditions near the

landfill, andoutlinedamonitoringprogram.

2-5

C:\L-serj~umuan\AppP’I,,I\M,,r,,, I~\V ~ ~ ~ ( ,~In;,k~IMI\A7(,~,\DR~I-THV,P ‘~W~(,

Post C~~sutcl~sePermit



BWP SW36 Major Post-ClosureUsePermitApplication May31, 2012
AMECEnvironmentandInfrastructure, Inc., Project 3652120005

• PreliminaryAssessment,NUS April 1987

• Final SiteScreeningSite InspectionNUS May 1991

• Final Site Prioritization Reportfor theActonLandfill, Roy F. Weston,Superfund

TechnicalAssessmentandResponseTeam,April 1996.

In September1999, the MassDEP and the USEPA statedthat since the site was adequately

regulatedby the state’s solid wastemanagementprogram,andthe datafrom historic sampling

eventssuggestthat remainingcontaminationin soil, groundwater,andsurfacewater is at low

levels,no furtherremedialactionwasplannedorwarrantedunderCERCLA/MCP.

2.4 CLOSURE PERMIT AND CLOSURE CERTWICATION

Available MassDEPCorrespondencecan be viewed in Appendix A. In addition, the town

submitted a closureplan in July 1985 as discussedin Section2.1, and begangroundwaterand

surfacewatermonitoring. Monitoring wasconductedthefirst yearin July andOctober1985 and

JanuaryandApril 1986 at nineteenlocations to establishedbackgroundinformation for many

parameters.

2-6
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3.0 PROPOSEDPV SYSTEM INSTALLATION

Ameresco,in conjunction with the town of Acton, is seeking a Post Closure UsePermit in

accordancewith 310 CMR 19.000. Amerescowill constructa 1.59MW PV systemon thelandfill

cap.

ThePV arraywill usepolycrystallinePV modules,mountedon racksof 28 moduleseach. Four

concretefootingswill ballastandanchoreachrack. Generally,theconcretefootingswill beplaced

parallel to thegroundsurfaceandset on asand/aggregatelayerwhich will beplacedon top of the

clay cap. Thefooting will beplacedat varyingslopesasnecessarydueto thetopographyof the

landfill. Theoveralltopographyitself will not bealteredsignificantly;however,fill will beplaced

in orderto maintainallowableslopesfor moduleinstallation. Themoduleswill bemountedata

25° anglein orderto maximizeyearlyoutputandminimize wind loading.

The preliminary design drawings are included with this submittal. The following sections

summarizethedesignapproach.

3.1 PVELECTRICAL GENERATION EQUIPMENT

Thepreliminarydesignwill utilize 6,384PV moduleswith 14 modulesperstring, and 152 strings

per inverter. In total, therewill bethreeinverters. Aside from thePV modules,the majorsite

equipmentincludesthethreetransformerseachof which arepairedon a skid-mountedassembly

with thethreeinvertersandmountedon concreteslabs. Preliminaryspecificationsareasfollows:

Equipment Specification Count

Photovoltaic Modules LG Solar LG25OS1C 6,384

Inverter/TransformerAssembly AdvancedEnergySolar500 3

Utility GradeElectricMeter SchweitzerSEL-735 1

PV DisconnectSwitch 4

Manufacturer’sspecificationsandcut sheetsfor the SolarPanelsandInverter/Transformerscan

alsobefoundin AppendixB.

3-1
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3.2 POLLUTION PREVENTION

This sectionis not intendedto covertheMassachusettsEnvironmentalPolicyAct (MEPA) Review

requiredundertheBWP SW 36 Post ClosureUsePermitrequirements. TheMEPA applicability

review can be foundin Section7.0 RegulatoryCompliancewith backupdetail andcommentsin

AppendixE: MEPA Review. This sectionis intendedto covervariousenvironmentalconcernsthat

couldarisefromphotovoltaicinstallationsspecifically. Theseitemsareasfollows:

• Air emissions

• Noise

• TransientLighting

• Glare

As powergenerationequipmentis concerned,PVpanelsareextremelycleanfrom anair emissions

standpoint.Thereareno emissionsof NOR, SQ.CO. CO2, particulatesor any othercontaminants

of concern.

ThePV panelsthemselvesdo not makeany noise,howevereach inverterandtransformerskid

packagecontainsfansto keepthe equipmentwithin its requiredoperationaltemperaturerange.

Theinvertersthemselvesemit abuzzing sounduniqueto that typeof equipment. Theseparticular

inverterswill bemountedin themiddleof thelandfill andseveralhundredfeetfrom theedgeof the

landfill propertyat theirclosest. Theinvertershaveasoundlevel of 65 dB at 3 meters.Theclosest

residential/commercialreceptorsareacoupleof hundredfeetbeyondthelandfill limits and sound

attenuationwill occurthroughthe offsite vegetativebuffer. SeeAppendix B for inverter sound

level specifications.

Transient lighting, from security lights locatedon the landfill fence, will be motion sensor

activated. Often theselights can beactivatedby wavingbranchesor other nearbydisturbances

causedby wind oranimals. A regularoccurrenceof accidentalactivation is not an issue as trees

andwoodyvegetationarenot permitted (nor located) on thelandfill.~
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PV panelsaredesignedto absorbasmuch light aspossiblein orderto increasetheefficiencywith

which thephotocellsconvertsolarradiationinto electricity. In addition,at this particularsite the

landfill is thehighestlocal geographicalfeaturein theareaandthepanelswill beorientedtowards

thesouthernsky at a25 degreeangle. Two glarestudiesdetailingtheminimal impactof thesolar

modulesaccompanytheMEPA review in AppendixE. Both studiesgenerallyaddressthe subject

of glare,they arenot site specific. Thefirst studywasperformedby aPVmodulemanufacturerthe

secondby theFederalAviation Administration.

3.3 SITEDESIGN

Thesitedesignof the solar arrayis includedin the Drawings. SolararrayssupplyDC power to

inverter/transformerpadsas shownon theDrawings. Theinverterswill bemountedat gradeon a

concretepadandconnectedin parallelwith atransformer.

The mountingracksareplacedboth on the northernflatter areaof the landfill aswell as on the

southernslopeof the landfill, Stormwatercontrol featuresincludedrainagestructureswithin the

existingrecyclingareanorthwestof thearrayanda stormwaterbasinto thenorthof thearray.The

existing elevationandgradeof thelandfill will be modified slightly to accommodatethe array’s

maximum allowableslopes. The existing on-siteclay material will be usedup to a maximum

thicknessof 1-foot. Additionaloff-site fill materialwill berequiredfor thesouthernslope.

3.4 EQUIPMENT MOUNTING

As discussedin the previoussection,each rack assemblywill hold 28 PV modulesin a 4 x 7

formation. TheproposedSitePlan consistsof atotal of 288 racks,with four ballastsperrack,for a

total of 912 ballasts. Installationof theballastsmay requiresomeminimal excavationthatwould

not extendpastthe 6” loam layer. Thesizesof theprecastconcreteballastsare8.5 feet by 4 feet

and1.5 feet thick.

The ballastdesignis requiredto balanceseveralcompetingvariables. First, thefootingsmustbe

heavyenoughto preventmovingor tipping dueto wind, snow or ice loads, Second,thefootings

mustnottransfertoohigh of a load) to thecap in orderto minimizepotentialsettlement. Third, the
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surfaceareaof thefootings mustbe smallenoughto minimize changesto thestormwatercontrol

systemdueto theincreasein imperviousarea.

Thedesignwind speedsandsnowloadscan befoundin AppendixD. A 110 mile perhourwind

loadwasusedin theloading in accordancewith StateBuilding Code.

Therack thatprovidesthe4x7 modulearrangementis manufacturedby SolarFIexRack. Basedon

the loading calculations,which can be found in Appendix D, this ballastfoundation provides

adequateprotectionfrommovingor tipping aslong astheballastsaremountedlevel, on aslopeno

greaterthan amaximum of 14 percentincline (8 degrees).SeetheArray Layoutdrawingfor the

constraintandlayoutplan.

The allowablebearingcapacityfrom ballast loading wasdeterminedto be750 poundspersquare

foot (psf). This will preventdamageto thelandfill cap andminimizepotentialfuture settlementof

the capdueto theproposedsolararrays. This takesinto accountthespecificationsof theexisting

cap designinstalled at thesite. Theloading resultingfrom theinstallation takesinto accountthe

load comingfrom themodules,rack, footings,aswell as anylateralandoverturingloadscausedby

wind. SeeAppendixD for calculationsrelatedto loading.

The footings themselvesdo not causean increasein stormwaterrunoff. SeeSection5.0 for the

stormwaterdiscussionandrefer to thestormwatermodelingresultsin AppendixC. Theproposed

arraydesignavoidsconstructionin theprimary swalerunningthroughthelandfill. It alsodoesnot

overlay any of the swalesrunningalongthe perimeterof the cap or affect the runoff to those

swales. Themodulesandtheassociatedrackingwill beapproximately7.5 feetin heightin therear

and 2 feet in height in the front. This height, taken with the 25 degreemountingangleof the

moduleswill allow for continuedvegetativegrowthon thecap Detailsof therackscanbefound ~t (R]B5J John—doyou havecut

in Appendix B. sheets on the racks and panels?

3.5 CABLE CONDUITS

Low voltagecableconduitswill bemountedon therack assembliesof eacharray. As theconduits

run betweenarraysandtraversethe landfill to the inverters,they will be installedabovegrade

mountedto thebackof thearrayballastsandon concreteandunistrutsupportsasapplicable.
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High voltagecableconduitswill beencasedin concreteperNEC codeand buriedas shownon the

ProposedConduit Details provided in Appendix B. High voltage cable will run from the

transformersto the utility connection. Seethe Site Plan and Detail drawingsat the endof the

report for moredetail. Comment[RJB6]: John— how doyou propose
the run from the transformers to the pole?

3.6 ARRAY AREA

Thetotal areaof PV modulesis approximately109,520squarefeet, or 2.51acres. Therackswill

beorientedlinearly acrossthelandfill in an eastlwestdirection. Thenorth/southdistancebetween

eachedgeof linearsetof rackswill bebetweenapproximately6 feet6 inchesand16 feet 8 inches

dependingon thelocalizedslopeof thelandfill

3.7 CONSTRUCTION/CONSTRUCTABIL1TY

Prior to construction,meansandmethodswill bereviewedwith theinstallationcontractor. Means

andmethodswill identify the constructionapproach,phasing,constructionequipment,resulting

transientloading, and potentialscenariosthat might result in damageto the landfill cap. A

procedurefor repairing damagedareasof the landfill cap will be developed. Any damaged

vegetationwill bereplanted.Any ruts will berepaired. Fromapreventativestandpoint,therewill

be restrictionson depthof ruttingaswell asweatherandcap conditions.

3.8 PROJECT SCHEDULE

Thefollowing table is the projectmilestone schedulefor the Acton landfill PV project. This

scheduleassumesan acceleratedapplicationandpermittingprocessthoughtheMassDEP.

ProjectMilestone Completion Date

InterconnectionApplicationFiled May 1,2012
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May 31, 2012

TownAcceptance ---

BWP SW 36 PostClosureUsePermitAward ---

Local PermitAward June30”, 2011

InterconnectionAgreementSigned ??

Startof Construction September1,2012

Final CommissioningandOperations March 30, 2012

This schedule is contingentupon weather and the availability of all materials including the

modules,rackassemblies,andfootings.

3.9 LANDFILL MAINTENANCE AND ENVIRONMENTAL MONITORING

It is the intent of the project to not changeor disrupt the existing long term monitoring and

maintenanceactivitiesat thelandfill.

The landfill maintenancecurrently consistsof annual inspectionsperformedby CDM. CDM

submitsa reportof any items of concernto MassDEP. Thelandfill coveris mowedannuallyto

preventany woody vegetativegrowth. The sedimentbuild-up in the detentionbasin is also

monitoredremovedasrequired.

Environmentalmonitoring at the site encompassesgroundwaterand surfacewatermonitoring

Groundwatermonitoring, in accordancewith 310 CMR 19.132,occursannuallyfor 30 yearsafter

closureoruntil thelandfill no longerposesathreatto public health, safety or theenvironment,as

determinedby MassDEP. In accordancewith this regulationtheTown submitsa post-closure

summaryreport to the MassDEPevery two years. This report summarizesthe results of the

environmentalmonitoringprograms.

Thereare8 groundwatermonitoringwells on-site. Thewellsare monitoredandanalyzedfor the

following parameters:

In-Situ Parameters

• pH

Comment [RJB7]: John — any confirmation from

LActon that no other permits are required?

• StaticWaterLevel
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• Temperature

• SpecificConductivity

LaboratoryAnalysesPerformed

• Alkalinity (SM2320B/E3 10.1)

• Mercury(E245.l)

• Chloride(ASTM D512/E300)

• Sulfate(E300)

• Ammonia (E350.l/E350.3)

• Nitrate(SM4500-NO3D/E300)

• TotalDissolvedSolids(5M2540C/E160.1)

• Sodium(E200.7)

• PurgeableHalocarbons(E601/E524.2)

• PurgeableAromatics(E602/E524.2)

• ICP Metals (E200.7)

No landfill gasmonitoring program is in place andthe town has not collected soil gas data.

However, sincethe landfill hasbeenclosed for more than 20 years, implementationof a post-

closure soil gas monitoring programis not planned.According to the 2011 Annual Landfill

InspectionReportpreparedfor theTownof Acton, Massachusettsby CDM, datedSeptember2011,

several areas were identified that required attention. MassDEP requested that methane

measurementsbe takento assesswhetherareasof limited vegetationwerecausedby thepresence

of methane.AMEC performedan on-sitemethanesurveyof theseareas,which is summarizedin

Section6.0.

3.10 INTERCONNECTION

Amerescohasapplied to NSTAR, the local electrical utility, for an interconnectionagreement

basedon the “InterconnectionTariff MDTE l62B.” The interconnectionagreementprimarily

addressesthefollowing threeissues:

1. Distributed generation (DG) operationdoes not causeharm or damageto the utility.
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2. DG operationdoesnot causeproblemsfor other customerson the NSTAR distribution
system.

3. Safetyof personnelandthepublic is notjeopardizedby theoperationof theDG.

Applications can be filed undereither the Expeditedor StandardInterconnectProcess. The

expeditedprocesswas chosenbasedon projectscheduleoutlined above, Under the expedited

processNSTAR will determineif any studies arerequiredwithin 25 days. If no studies are

required,NSTAR will sendtheinterconnectionagreementto Ameresco. If a studyis requiredthe

maximumtime it will taketo receivethe interconnectionagreementfrom the time of file is 60

days.

3.11 SITEOPERATIONS AND MAINTENANCE PLAN

As describedin Section3.2 eachrack of 28 panelswill have2 circuits, This allowsfor individual

rows of modulesto bedisconnectedfor maintenanceorrepairwhile minimizing the effect to the

overallelectricalgenerationcapacity.

Amerescounderstandthe critical natureof the monitoring andmaintenanceas it pertainsto the

overall landfill andPV array operations.An affiliate of Amerescowill provide the following

servicesaspartof a 10-yearOperations& MaintenanceProposal:

• Annual PreventiveMaintenanceServices

• On-siteinspectionof all systemcomponentsincluding controllers,panels,tracking system,
conduit,wires,andall other componentsof the solarenergysystemto assessthehealthof
thePV systemandbaselinesystemperformance

• Mechanicalandelectricalchecksincluding:

o Testingof eachstringfor currentflow andvoltage

o Spot checkfor electricalgroundingcontinuity betweenthe PV modulesandthe
trackingsystem

o SpotcheckandrepairMC connections

o Spotcheckfor corrosionbetweencopperwires, PV modules,andrackingsystems

o Spot checkplastic wire ties andany isolation material that protectswiring from
sharp,metaledges

o Inspectionof inverters

o Lubrication asnecessaryof trackingsystemcomponents
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o Inspectionof flexible conduitandhomerunwiresbetweenthemovingPV modules

andthestationarypostsfor weardueto cyclingmotionandreplaceif necessary.

• SolarMonitoring & MeteringPreventiveMaintenanceincluding:

o On-going24/7 activesolarmonitoringto identify outagesandperformanceissues,
enablingdispatchrepairservicesasrequired

o Annual inspectionmeterwiring will be checkedfor signs of corrosionor other
wear

o Therevenuemeterand meteorologicalstationwill beservicedeveryfive years. In
addition, the meterbatterywill be inspectedandreplacedif necessary,andthe
meteorologicalsensorswill beinspectedandmovingpartswill bereplaced

o On-line secureportal providing real-time energy generationdata and emission
savingsinformation

• Panelwashingandvegetativeremoval

• Maintenanceandrepairof site securityincluding permanentfencingaroundtheperimeter
of thesite,motionsensorlighting, andcameras

• WarrantyclaimsonPV panels,rackassemblies,and inverter/transformerskid

Other site operationsandmaintenanceactivities such as strormwaterbasin maintenanceandcap

inspectionswill be ableto continueon thesameintervalsandto the samelevel of quality asthey

wereperformedprior to thePV systeminstallation.

3.12 SITE SECURITY

Site security will include a continuouschain link fencesupplementedby camerasand motion

sensorlighting. At anylocationswherethechainlink fenceis within thelimits of thelandfill cap,

theinstallation of the fencepostswill beballastedto preventpuncturingof the clay liner, Final

layoutandequipmentspecificationswill bemadeaspartof thefinal design,prinr to thestartof site

construction.

3.13 SITE DECOMMISSIONING

In the eventof theneedto decommissionandvacatethe site a decommissioningplan hasbeen

writteninto theleaseagreementbetweentheTownof ActonandAmeresco.
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4.0 GEOTECHNICAL EVALUATION

4.1 LANDFILL CAP MODIFICATIONS AND STRUCTURE LOADING

4.1.1 ExistingCapConstruction,ProposedModificationsandMaterialProperties

Basedon thedetail plan from the “ForestRoadSanitaryLandfill ClosurePlan” (Town of Acton

EngineeringDepartment,July 15, 1985), thefinal coversystemat Acton Landfill consistsof the

following materialsfrom thegroundsurfacedownward:

• Loam, 6 inchesminimum

• Imperviouscover(clay), 12 inchesminimum

• Daily covermaterial,6 inchesminimum

• Landfill waste

The thicknessof the waste at Acton Landfill is unknown. However, the toe of the landfill is

approximatelyat elevation190feetandthesurroundingtopographyseemsto be levelat aboutthis

elevation. Therefore,for thepurposesof ourevaluations,it wasassumedthat elevation190feet is

alsothebottomof thewaste.

No informationwas availableregardingsubsurfaceconditionsbelowthelandfilled waste. TheUS

Geological Survey (USGS) indicatesthat the surficial geology of the areaconsistsof swamp

depositscomprisedof organicmuck andpeatwith minor amountsof sand,silt andclay. Most of

thesedepositsarelessthan 10 feet thick.

4.1.2 ProposedRegrading

Constructionof the solar arraypanelswill require regradingof the landfill surfaceto reducethe

slopesfor theballastsystems,particularly alongthe southslope. Themaximum acceptableslope

for thepanelsandballastsis 14 percent. In general,6 inchesto 2 feet of fill will beplacedon the
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landfill surface,with some localized areasreceivingas muchas 4 feet, The southslopes will

requireup to 7½ feetof fill in someareasto bringthe slopesto within themaximumacceptable

gradelimit of 14percent(8 degrees).

Theloam will bestrippedfrom thelandfill surfaceandreplacedwith granularfill. A 10 to 12-foot

high stockpileof clay material is currently locatedon theeasternportion of the landfill, It is

unknown when the stockpilewasplacedon the landfill, howeverit was presentduring a 2005

topographicalsurvey. Testpits were performedin 2012 andgeotechnicallaboratorytests were

conductedto determinethesuitability of theclayfor useas fill to regradethelandfill. Theresults

of the testing are located in Appendix F. The stockpiled material encompassesan area

approximately280feet by 100 feet is intendedto beusedas generalfill acrossthelandfill surface

and not along sideslopes. The recommendedmaximum placementthicknessfor the clay is 12

inches,andit is expectedthat final gradingwill be done throughplacementof granularmaterial

abovetheclay fill. Removalof this stockpilerepresentsasignificantareaof surchargeunloading.

4.1.2 StructureLoadingandMaterial Properties

Eachsolarpanelgroup is approximately26.6 ft long and13.2 ft wide, as shownon theDrawings.

Thepanelsaresupportedby 3 concreteballastblocks. Eachballastblock is 12.5 feet long, 3 feet

wideand1.5 feet thick andwill beplaceddirectly on thefinal gradesurface. Thepanelsareplaced

sideby side,such that eachblock is spaced14 feet on center;endblocks of adjacentpanelsare

spaced11 feet apart.

Basedon informationprovidedby SolarFlexRack,ballastloadingwill consistof thefollowing:

• Minimum bearingpressure(CaseA, wind from thenorth): 225psf

• Maximumbearingpressure(CaseB, wind form thesouthO: 388psf

The following material propertieswere used in the analyses. As noted, thesepropertieswere

assumedbasedon literaturevaluesordevelopedfrom laboratorytesting.

GranularFill:

• Assumedunit weight,“~ç= 125 pcf; (assumedbasedon typicalvaluesfoundin literature)
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• Internalfriction angle,4) = 32 degrees;(assumedbasedon literaturevalues)

Clay cao

• = 122 pcf; (basedon 92% of maximum dry density as determinedby ASTM D698,

StandardProctors,asconductedon stockpilematerial)

• Cohesion,C = 1,000psf; (assumedbasedon controlledplacementduringconstruction)

Waste

• = 40 pcf; (assumedfrom literature, “Geotechnologyof WasteManagement”,IssaS.

Oweis,Raj P. Khera, 1990)

• 4) = 16 degrees;(averagevalueassumedfromliterature;OweisandKhera, 1990)

• C = 835 psf; (average value based on literature, “Geotechnicsof Waste Fills”,

Landva/KnowlesASTM STP1070,1990)

4.2 BEARING CAPACITY

The allowable bearing capacityof the supporting soils was estimatedand comparedto the

maximumanticipatedbearingpressuresfrom the solarpanels. Theballastswill besupportedon a

layerof granularfill usedto replacethestrippedtopsoilor to regradethesurfacesandslopes. The

granularfill will beof varying thickness.TheMeyerhofmethodwasusedto calculatetheultimate

bearingcapacity(Bowles, 1982), Thebearingcapacityis basedon theballastwidth (3 ft) andis

independentof theballastlength (12.5 ft). A safetyfactorof 3 wasthen applied to determinethe

allowable bearingpressure. The Meyerhof method makes allowancesfor shape,depth and

inclination of the load. The inclination factor is applicableto assessbearingcapacity along

sideslopeswhereballastspanelswill beplaced.

Bearing capacitywasanalyzedfor both the north slope(vertical loading) andthe south slope

(inclinedloading) assumingtheballastswould besupportedon 1)granularfill, or2) theclaycover.

Becausethefill layer maybethin andtheclaycap layeris relatively thin (12 inches),thebearing

capacityof thewastewasalsoanalyzedto ruleOutpunchingfailure.
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Basedon a footing width of 3 feet andthe aboveloading conditions,the maximum allowable

bearingpressureis estimatedto be750 psf.

Detailedbearingcapacitycalculationscanbefoundin Appendix D.

4.3 SETTLEMENT

Settlementwasevaluatedin considerationof loading from fill and loading from thepanelsand

ballaits. Settlementof thefill andclaycap is assumedto be negligiblebecauseof the controlled

placementof both materialsand becausethe settlementwill occur almost immediately. Only

settlementof thewastedueto theimposedloadswasanalyzed.

For thesettlementcalculations,abottomof wasteelevationof 190 feetwasassumedwhichresults

in awastethicknessat thecenterof thelandfill of about26 feet andawastethicknessof 6 feet in

areasalongthesouthslopewherefill placementis proposedto behighest.

The depthof loading influence (bearingcapacityand settlement)for the ballastsis expectedto

rangebetweentwo andfour timestheballastwidth, orbetween6 feet and up to 12 feet below the

surface. TheBoussinesqmethodwas usedto determinetheverticalzoneof influencefor thesolar

panelandballasts;this loadingcanextendto adepthof 4Bor 12 feet. Becausethefill is placedon

alargearea,it wasassumedthat 100percentof theloadwasappliedthroughtheentiredepthof the

waste.

Settlementof wastewithin a landfill generallyoccursfromoneormoreof thefollowing:

• Primarysettlementfrom surchargeloading;

• Primarysettlementfromcompressionof wastedueto selfweightof thewaste;

• Movementof finerparticlesinto voidswithin thewaste;and

• Volumechangesfrombiological decompositionandchemicalreactions.

Solarpanelsandballasts and fill placementwould beconsideredsurchargeloading. Settlement

from self-compression,movementof finer particles into voids,andbiological degradationwould

beunaffectedby the surchargeloading. Topographicsurveydatawascollectedin 2012,2005 and
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prior to 2005 (providedby Townof Acton, dateandSurveyorinformationunknown). Review of

the surveydatapresentedon the cross sectionsas settlementexhibits in the Drawings, indicates

that the landfill generally exhibited about 1 to 2 feet of settlement from the first survey

(presumablyat theendof construction)until 2005. Between2005and2012,about0.5 to 1 foot of

settlementhasbeenrecorded.

Settlementwas calculatedat the landfill surfaceand thesouthslopeof the landfill. To estimate

primary settlementin the waste, it was assumedthat the zoneof influencefor the fill material

loading would extendto the assumedbottom of waste. Primary settlementwasestimatedusing

consolidationtheory typically applied to clay materials(Oweis andKhera, 1990). An average

compressionratiofor thewaste,CR, of 0.23wasassumed.

The estimatedmaximumpost-constructionsettlementunder the centerlineof the ballasts is as

follows:

Landfill Surface(basedon 26 feetof waste’)

• In areasof where2 ft of fill is planned:

o Settlementdueto fill (assume2 feet): 8 3/4 inches

o Settlementdueto ballastloading: 3 inches

• In areaswhere0.5 ft of fill planned:

o Settlementdueto fill (assume0.5 feet): 2 ½inches

o Settlementdueto ballastloading: 2 inches

SouthSlope

• Settlementdueto fill (maximum7.4ft): 9 inches

• Settlementdueto ballastloading: 1/4-inch

Thesesettlementestimatesreflect long-termamountsthat will occurover severalyears. The

settlementestimatefor the landfill surfaceis basedon averagefill conditionsalongthesurfaceof

the landfill andnot the smaller, isolatedareasof thickerfill. The areaunder the 12-foot high

stockpile of clay hasessentiallybeenpre-loadedto much higher stressesand will likely not

experienceadditional settlementfrom the fill or ballast loads. The “pre-loaded” zoneextends
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beyondthefootprint of thestockpileandwill contributeto reducingpost-constructionsettlementin

thoseregionsof the landfill. This zoneis shownon the Drawings. This may resultin areasof

differentialsettlementandtheballastsshould havethemeansto shimovertime. Settlementalong

the south slope was basedon the maximumanticipatedfill loading. Differential settlements

betweenballastsaredependenton wastecharacteristics,whichcanbehighly variable.

Detailedsettlementcalculationscanbefoundin AppendixD.

4.3 STABILITY

4.3.1 SouthSlopeStability

Solararraypanelswill beplacedalong thesouthslope;someareason thesouthslopewill require

over 7 feet of fill to flattenthe slopesto acceptablegradesfor the panels. Stability of the fill

material with ballast surchargeloading was evaluatedat the approximateworst case section

betweenProfilesD andEatthe southeastcornerof thelandfill. Theevaluationwasmadeutilizing

SLOPE/W(GeoStudio2004, Version6.22),an industry-standardtwo-dimensionalslopestability

softwareprogramdevelopedanddistributedby Geo-SlopeInternational,Ltd. TheSpencerMethod

wasusedin theevaluation,whichsatisfiesmomentandforce equilibrium.

The minimum acceptableSafetyFactor(SF) appliedis dependentupon the risks andimplications

of failure, as well as the confidenceor uncertainty,in the definition of existingconditions (e.g.,

topography,subsurfacesoil andgroundwaterconditions,etc.), in additionto theproposedchanges

in those conditions (e.g., temporary excavations, long-term re-grading, etc.). For most

embankments,a minimum SF of 1.5 is consideredacceptablefor long-term static stability under

normal loading conditions; this minimum SF is typically requiredby the majority of stateand

federalregulatoryagenciesfor embankmentswherepersonaland/or environmentalsafety is a

concern.For thepurposesof thisevaluation,aminimum acceptableSF of 1.5 hasbeenassumed.

The assumedbottom of the waste(elevation 190 feet) wasusedfor the bottomof the expected

failure surfaces. No information is available regardingsite-specific subsurfaceinformation,

thereforenoneof the analysesrepresentoverall global stability of the landfill; stability was only

assessedwithin thefill andassumedwastezone.
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Both shallow failure surfacesin thefill anddeeperfailure surfacesin the wastewere considered.

Additionally, the interfacebetweenthegranularfill andclaycoverwasevaluatedusing aspecified

slip surface. A ballastsurchargeload of 388 psfwas applied to the surfaceof the slope. The

analysisgeometryis includedin AppendixD.

Basedon theaboveassumptionsand loading conditions,andthematerial propertiesidentified in

section4.1.2,the minimum computedSF was 1.9 andoccurredalongthe 3 horizontal (H) to 1

vertical (V) portion of the slope. The minimum SF computedalongthe interfacebetweenthefill

andtheclaycapwas2.8.

Detailedcalculationsarepresentedin AppendixD.

4.3.2 InterfaceStability

Thestability of theinterfacebetweentheprecastconcreteballastsandthegranularfill surfacewas

evaluatedfor sliding. The steepestdesignslopeis 14 percentor 8 degrees. Using infinite slope

methods,the minimum SF for sliding of the ballastis 2.6, which is greaterthan the minimum

acceptableSFof 1.5.

Detailedcalculationscanbefoundin theAppendixD.
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5.0 STORMWATER EVALUATION

5.1 STORMWATER MODELING

The stormwaterrun-off patternfor the Acton landfill will not bealteredfor this post closureuse.

The currentstormwatermanagementsystemconsistsof a stormwaterbasinto thenorth of the

landfill. Runofffrom aportion of the landfill is directedto this basinhoweverthemajority of the

landfill runoff flows off-site to the southandeast. Thebasinalsocollectsrunoff from aportion of

theD.P.W.parkinglot and thetransferfacility. It is unknownwhatdesigncriteriawasusedfor the

originaldesignof thestormwatermanagementsystem.

For this project,runoff calculationswereperformedfor aType III 25-year24-hour stormevent,

Therainfallis 5.31 inchesfor the25-yearevent(NationalWeatherServiceTechnicalPaper40).

Thestormwaterevaluationindicatedminimal impactto thestormwatersystemdueto theproposed

PV project. The resultsof this evaluationareoutlined below. In addition,a 100-year,24-hour

storm event (6.44 inchesof rain)wasalso evaluatedandalsoindicatednegligible impactto the

stormwatersystem.

The existing condition peak-design flows were determined using the National Resources

ConservationService(NRCS) Technical Release55 (TR-55) methodology. The post closure

conditions imposedby the PV arrayswere also modeledusing the NRCS TR-55 methodology.

HydroCADmodelingsoftwarewasused. HydroCAD is industryacceptedmodeling softwarethat

utilizes theTR-55 methodology.

The existingconditionssurveyperformedby AMEC in March of 2012 was usedto developthe

stormwatermodel. Therewere two scenariosevaluated. TheExisting Condition (pre PV array

development)and theProposedCondition (post PV array development).The detailedstormwater

modelsandrainfall distribution andintensitymapscanbefoundin AppendixC.

Theprimary effect of the PV arrayson stormwaterrunoff rate andvolume will resultfrom the

ballastedportion of therack assembly.Therewill beatotal of 243 panelrackassemblies.Eachof

theserack assemblieswill requirethreeballastblocks to anchorthem to theground. Eachof the
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ballastblocksare3 feet wide by 12.5 feet long. The effectiveimperviousareacreatedby each

panelarray is 112.5 squarefeet. In addition to the ballastsrequiredfor the PV arrays,three

proposedinverter/transformerpads will each convert 281 squarefeet of pervious cover to

imperviouscover. Thereare areasof the site that arecurrently usedas vehicle and equipment

storageareas. Theseareashavedensegradedgravel asasurfacecover. With theexceptionof the

ballast blocks and inverter/transformerpads,all disturbedareaswill be plantedwith vegetated

groundcover. As a result, areasthat werepreviouslycoveredin gravel will now be vegetated

therebyreducingtheresultingrunoffvolume. While the PV arrayshavealargesurfacearea,any

stormwaterthat landson thesesurfaceswill run off onto the permeablevegetativelayer of the

landfill cap.

The impervious cover associatedwith the ballast blocks and transformer pads accounts for

approximately6% of theaffectedcatchmentarea. The affectedcatchmentareasdrain to eitherthe

existing detentionbasinor off-site to thesouthandeast.The detentionbasinto thenorth of the

landfill capturesrunoff from approximatelyonefifth of the affectedarea. Theexistingstormwater

detentionbasindischargeoccursthroughbothinfiltration andpipe discharge.TheNRCSWebSoil

Surveyindicatesthat the basinis locatedin an areaof sandysoils. Thedischargepipe from the

basinis connectedto the stormwatersystemfor thetransferstation, Duringintensestormevents,

overflow from the basinoccurs overthe northeastlip of the basin toward the on-site isolated

wetland area. Table5.4 providesasummaryof thepotentialimpactto theexistingpondwhich is

minimal.

The following tablesaretheresultsof the stormwatermodeling for existing andpostclosureuse

scenariosaswell as thepercentincreasein peakrunoff rateandvolume.
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729 0.628 12.175
tArray and ballastcount for eachcatchmentis
slightly duringconstructionand arraysmay straddlecatchmentboundaries.
2Ballastfoot print is 150 inchesby 36 inches
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Table 5-1: BallastFootnrint by CatchmentArea

Catchment BallastCount BallastArea2 CatchmentArea

Number No. Acres Acres
1 0 0.000 1.008
2 91 0.078 1.855
3 20 0.017 0.409
4 232 0.200 2.303
5 33 0.029 0.563
6 274 0.235 3.033
7 6 0.006 0.703
8 73 0.063 2.301

Total
approximateto within 3%. Locationsmay shift
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Catchment
Timeof

RainfallRunoff RainfallRunoff Concentration PeakFlow’
Number Inches cubicfeet minutes cubic ft / second

1
2
3
4
5

6
7
8

1.26 4,617 33.7 0.81
3.53 13,460 10.0 3.93
3.93 14,636 18.9 3.34
3.53 32,104 11.2 9.08
3.33 6,316 16.4 1.58
3.32 36,721 26.5 7,54
3.33 9,322 12.6 2.55
3.43 26,964 15.8 6.79

Total N/A 144,140 N/A N/A
tPeakflow I or thesitedoesnot equalthesumof theindividualcatchmentflows dueto

varying timesof concentration

Table 5.3: ProposedConditions

Catchment
Timeof

RainfallRunoff RainfallRunoff Concentration PeakFlow’
Number Inches cubic feet minutes cubic ft / second

1
2
3
4
5
6
7
8

1.26 4,617 33.7 0.81
3.52 22,608 24.5 4.76
4.03 5,968 29.2 1.13
3.41 28,532 33.6 5.24
3.33 6,795 17.2 1.66
3.43 37,767 15.0 9.70
3.34 8,538 10.3 2.49
3.43 28,662 11.5 8.08

Total N/A 143,487 N/A N/A
‘Peakflow dorthesitedoesnot equalthesumoftheindividualcatchmentflowsdueto
varying timesof concentration

Table 5-4: Existinu StormwaterRetention Pond Summary

Storm
Event Existing Condition ProposedCondition

WaterElevation WaterElevation

25
100

184.74 184.71
185.19 185.19

Notes: Top of pondelevationis elevation185
An assumedinfiltration rateof 8.27inches/hourwasusedin theevaluation,
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Table 5-5: Analysis Point Comnarison- Existinu vs.PronosedConditions

25-YearStorm
Event

Existing Condition
PeakFlow(cfs)

ProposedCondition
PeakFlow (cfs)

Difference
(cfs)

DetentionBasin
Inflow

DetentionBasin
Outflow

Off-SiteFlow

7.24

4.82

25.01

6.63

4.78

24.45

-0.61

-0.04

-0.56

100-YearStorm
Event

DetentionBasin
Inflow

DetentionBasin
Outflow

Off-SiteFlow

9.29

9,82

32.06

8.64

9.31

31.35

-0.65

-0.51

-0.71

For the25-year24-hour storm, thepeakflow to thedetentionbasindecreasedby 0.61 cubic feet

per second.Thepeakflow for theoutletpipeof thebasindecreasesby 0.04cfs. Thetotal runoff

volumefor thesite decreasedby 653 cubic feet, which is proportional to thepeakflow decrease.

Theadditional runoff to thedetentionbasinwill decreasethepeakstorageelevationfrom 184.74

feet abovethebottom elevationto 184.71 feet. The peakelevationin thepond will decreaseby

lessthanahalfinch over existingconditionsandis well within thecapacitylimits of the detention

basin.

In addition,a Type 111100-year,24-hourstormeventwasmodeledto assessthepotential for off-

siteflooding. Peakinflow to thedetentionbasinunderthis scenariois 9.29 cubic feetper second

underexistingconditions. This will decreaseto 8.64 cubic feetper secondas aresultof thepost

closuredevelopment.Thepeakdischargeratethroughthedetentionbasinoutletpipe will change

from 9.82cubic feet persecondto 9.31 cubicfeetpersecond. Theoverflow weirfor thebasinwill

beusedduring the 100-yearstormevent. The volume of runoff dischargedover this weir will

increasefrom 0.041 acre-feetin theexistingcondition to 0.042acre-feetin theproposedcondition.

This increase,0.002acre-feet,will not createaflooding impactof the downstreamwetland. Peak
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flow off-site for the 100-yearstorm will be reducedfrom 32.06 cubic feet per secondto 31.35

cubic feetpersecond. Thecalculationsfor the100-yearstormcanbefoundin AppendixC.

The information abovedemonstratesthat the proposedmodifications will not increaserunoff

volumeorpeakflow ratesfor the25-yearand100-year24-hourstormevents.

5.2 STORMWATER EROSION CONTROL PLAN

Section6.4 addressesthe requirementfor aStormwaterErosionControl Plan to be implemented

prior to andduring construction. This plan will addressall potential avenuesandpathwaysfor

erosionduringconstructionandoperation. This sectionbriefly describeswhat theerosioncontrol

plan will encompass.

The primary constructionactivities that the plan will addresswill be the stripping of soil and

vegetativematerial within the limit of disturbance,the addition of fill material to achieve

satisfactoryslopesfor theinstallation of thesolararray, themovementof heavymachinery,andre-

vegetationof disturbedareas. Vegetativecoveroutside of thelimit of disturbanceis to remain.

The existing clay pile will be usedas fill materialon the flatter portions(less than 5 degrees

(8.8%)) of thelandfill as describedin Section4.0. If the vegetativecover outside the intended

work area is damagedor disturbedduring construction,it will be repaired to re-established

vegetation. The types and locations of machinerywill be dictated by the constructability

assessmentdiscussedin Section3.7 and completedprior to thecommencementof construction.

Vegetationwill berestoredup to the edgeof eachballastblock. Material stockpiles will be

maintainedin oneor more central locations. Perimetererosion control will placed around all

stockpilesandwill consistof sedimentfenceand/orhaybaledikes sufficient enoughto contain

sediment. In addition, stockpileswill be coveredwith a tarp during non-workingperiods and

duringrainevents,

Disturbanceof the landfill surfaceand accessroadby equipmentis anotherpossiblesourceof

erosionduring construction. Rutting or exposedsoil will requirerepairandattemptsto mitigate

future rutting at the samelocation will bemade. Theconstructabilityplanwill assesstheweather

conditionsthat would permit work on the site. Avoiding sitework on thecap duringperiodsof
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heavy precipitationor when the coversoils aresaturatedand soft should mitigate many of the

issuesrelatedto equipmentuseat thelandfill,

Thelower edgeof eachpanelarray,or the “drip edge”,hasbeenidentifiedasapotentialsourceof

ongoingerosion. This is notlikely to bean issuedueto therelatively shortdrip distance,flatslope

of thelandfill and thewell-establishedvegetativecover. If erosionalongthedrip edgebecomesan

issueit will bemitigated aspart of ongoingmaintenanceatthelandfill, likely with agravel splash

strip.

As notedon the Drawings, any erosion and sedimentcontrol measurewill not be allowed to

penetrateinto theclaycapmaterial.
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6.0 ON-SITE METHANE SURVEY

6.1 BACKGROUND

The 2011 Annual Landfill InspectionReportpreparedfor the town of Acton, Massachusettsby

CDM, datedSeptember2011 identifiedareaswhereattentionmaybe needed.DEPrequestedthat

methanemeasurementsbetaken to assesswhetherareasof limited vegetationwere causedby the

presenceof methane.Theseareasweredesignatedas“C” and“D” in CDM’s report.

6.2 FIELD INVESTIGATIONS

On May 29, 2012 AMEC used aflame ionization detector(FID) to checkfor the presenceof

methane. TheFID was calibratedusing a carbonfilter and 100 ppm (partsper million) methane

spangas.

Backgroundreadingswere takenat the site, both at locationsapproximately60 feet awayfrom

areas“C” and“D”, as well as at breathingheight (approximately5.5 feet abovegroundsurface).

Backgroundreadingswere0ppm.

Area “C” was observedto havesomebare spotswithout significantvegetation. A readingof 0

ppm wastakenat breathingheight. Readingsatthegroundsurfacefluctuatedbetween0 ppm and

20.0ppm for severalminuteswith occasionalreadingsreachingamaximumof 31.9ppm.

Area “D” also still hadsomebare spots. Readingsof 0.0 ppm were takenboth at the ground

surfaceandbreathingheight.

6.3 SUMMARY

Oneof the areasof concern (“D”) showed non-detect(0 ppm) levels of methane,and the

secondareaof concern(“C”) showedmethanelevelsbetween0 ppm and31.9ppm (0.24%), well

belowthe Lower ExplosiveLimit (LEL) of 5%. Basedon thesemeasurements,methaneis not

expectedto beaconcernduringconstruction.
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7.0 REGULATORY COMPLIANCE

7.1 MASSACHUSETFSENVIRONMENTAL POLICY ACT

MEPA thresholdscan befound in 301 CMR 11.03. All MEPA thresholdswerereviewedwithin

thecontextof thepost-closureusefor applicability. Thefindings aredetailedin AppendixE. The

findings, which areapoint by point review of the MEPA thresholds,indicate that no thresholds

will beexceededandthereforeno MEPA reviewis required.

7.2 WETLANDS PROTECTION

AMEC conductedawetlandsinvestigationatthesiteonMarch22, 2012. A wetlandwasfound

northeastof thetoeof thelandfill slope. This wetlandis classifiedasan isolatedland subjectto

flooding(ILSF) under310 CMR 10.57(1)(b). Undertheseregulations,theILSFdoesnot havea

bufferzone. TheILSFwill notbefilled, removed,oralteredeitherby constructionactivitiesor the

installation.

Becauseno work is proposedwithin, thewetlandor its associated100-footbufferzone,filing with

theActonConservationCommissionis not required.

7.3 FINANCIAL ASSURANCE

Financialassurancerequirementsassociatedwith post closuremaintenanceandmonitoring of the

landfill were addressedby the Town of Acton dunngclosureactivities in accordancewith 310

CMR 19.051. The post-closureuse will not changeany post closureactivities. However, - - f~~ent[ARM8]: Did not find any indications
[that this was addressed by the town

responsibilityfor performingmanyof theactivitieswill change.It is anticipatedthat an Ameresco - - -

affiliate will beperformingthemaintenanceof the solararrays,mowing, andperiodicinspections

on behalf of the Town, The responsibilityfor monitoring and landfill maintenancewill remain

with theTown.

7.4 OTHER PERMITS
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The National PollutantDischargeElimination Systemrequiresthe filing of a Notice of Intent

(NOl) if constructionactivities areexpectedto disturbgreaterthan I acreof land. Construction

activitiesare limited to theaccessroads,PV arraylocations,andanyequipmentstagingareaccess

ways. Solarai-rayconstructionactivitieswill disturb greaterthan I acreof land thereforerequiring

the filing of an NOI. The construction generalpermit will require a StormwaterPollution

PreventionPlan (SWPPP).Thesedocumentswill be preparedaspartof thesitedesignandwill be

includedin all contractorbid packages.

As discussedpreviously, constructionwill not takeplacewithin anywetlandsorassociatedbuffer

zones. The River ProtectionAct is not applicable. The closestriver andperennial streamis

locatedat adistancegreaterthanthe200 feetandwould nottriggeraNOI.

Buildingandelectricalpermitswill berequiredby theTown under780 CMR 110.1 and527 CMR

12.00,respectively.

7.5 ENFORCEMENT STATUS

Thereareno outstandingenforcementactions.
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8.0 ACRONYMS

CMR Codeof MassachusettsRegulations

DG Distributedgeneration

kVA kilo-Volt amperes

Landfill Townof ActonLandfill

MassDEP MassachusettsDepartmentof EnvironmentalProtection

MEPA MassachusettsEnvironmentalPolicyAct

MW megawatt

NEC NationalElectricCode

NOl Noticeof Intent

PV Photovoltaic

TBD to bedetermined
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APPENDiX A

LANDFILL CLOSURE PERMIT AND CLOSURE CERTIFICATION
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APPENDIX B

PV SPECIFICATIONS
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APPENDIX C

STORMWATER CALCULATIONS
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APPENDIX D

GEOTECHNICAL AND LOADING CALCULATIONS
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APPENDIX E
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APPENDIX F

CAP INVESTIGATION
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